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The oaloulation and the design of the turbine had been charged to a 
group of engineers whose original working field had been exclusiyel^ 
the design of the Junkers propeller, and whose professional training 
was more in flo? teohnicLue and wing theoxj than in thermodynamio 
turbine theory* 
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snor'ciy oerore Xhe 80ixe<luled 022 state test rxin* Eight to ten teat 
power plants, previous to the state test run unit, had not aohisved 
a satisfaetory result in respect to either the full performance of 
the power plant and turbine or the specific fuel consumption. 


The ^Twlstlng*^ of the rotoy biadaw o f the third stage 

I resulted in a remarkable in- 

orease ror the flret time of the shaft performance, to Ne»Sooo^PSg 
with a ap.olflo fu«l oeaiumptloa 6 500 g/FSah> pr.iaur. %•> 
for. tho tt»r1»la. laorta.od only launat.rially, which oan b. .zplalB«d 
froa th. orltioal flow., oror larf. part, of the gmldo wan. rlac blad. 
l.ngth (flrat and aooond ataffo). 

With a n.w rotor blade oottins of tho third otago rotated -5^, tho 
022 power plant waa rolea.od for the otato toot run. 


Znotoad of now oaloulating and dooigning a blkding without miotafco. 
after a now aothod* toot guide vane ringo with bladoo turning on 
pina wara ordarad for all atagaa. i.t tha aama tiaa a taat arraaga> 
aant of tha 14-atago oompreaoor with adjuotabla guida bladaa waa 
drdarad. That tho powar plant waa inproTod by tha axparlnantal 
twiating of all ooBProaaor and turblna 


Tha azpariBanta 

wijn axonangoabla guide rana ringa I, 11, and HI with^ - 22® and' 
25 wara a failura.) 


2. Tha 022 Power Plant Turbine Jladiagi 

Ao ordered, tho layout for power plant and turbine waa to ba for» 
a propeller porforaanoo 9 a •>5000 PSo 

airflow a*- - 50.0kg/ooo 

eompreeeer ratio £ - ^1 1 

p^ 

epeoifio fuel oonsuaption b A JOOg/P^eh 

•fori ground oonditions (operation on the teat stand) 
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Bq oonald«ra.bl» partiolpatlon of the thrust in the offostlTS psr- 
foraaaosy eoaplote ramoval of pressure in the turbine (erontuallp to 
subpressure for inoreaso of the turbine flow diffueor-intermittent 
pro^ulsiTO duet) (outlet welooity flying Tolooitj). 

Sisoussod and used as basis for the design woroi 

Adlabatie oompressor effieienoy degree ^ 9 ^ 41 . " ^*^5 

Coabostion ohamber > eombustion effioienoy' degree 

CoBbustion ohaBber - pressure decline ■ 4^ of the 

ooBprossor-pressure head* 


JLttoapted at first was an adiabatio turbine effioienoy degree of 

Based on prerious research of oonstrueted eoabustlon ohaBbers an in- 
take Teloeity of the gasses of oonbustion to the turbine was arra^^d 
with 

Si C. ■ 105 ♦ 110 a/see 

■'ll. 4 

With the aboTe data» onl^T atarting-' and end-points of the exnansieil 
for t he energy oenTorslon in the turbine were fixed. I 
I I nn adiabatio rate of « 110 oal/kg oorresponded to the noa^. 
Inal power at the aboTO-Bentloned data.) As auxiliary aid for. the 
turbine design only a Tory Inaeonrate h-s existed at first. Inter 
*n -ijiyeelally oaleulatad laproTod h-s dlagraa was arailable with 
speeifio heats 0^ and 0^ after Justit and h > 29*3d for A - 4*' 

la ^he turbine ealeulatien and design a prowisioxtal lofting (eonteur) 
of the turbine was first deslgned» wimiM on the aboTo-deseribed inlet 
and outlet eonditions, with* - 0*5 .^ 0*61 the nunber of blades was 
selestsd with eoasideratioa fw suffioiiat blade OTorlapplag* (Ar- 
xangSBont of the ezit-nossle ttuet with its influenee on Jet eourse 
and autual periedloal oseillation) . In seleotion of the blade thiek- 
aess in the exit ' plane the proeess in blade ; ,fabrieatlon was taken 
late eenaideration. therefore! the free axial ehaaael flow oross- 
seetions were fixed along the aean ohaanel tube parallel to the 
turbine axis (later even under eeasidexatien of the heat expansion). 
Of the (relations 



this aboTO adiabatio taeline was now drafted into the h-s diagram! 
under utilisation of the total-energy points t^! F^! . and 

]te! tx! Tx and with the effleleney degree 

(See Wagraa #2). 

'A 
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The flow velocities 0^,0 

from the turhine are eal'otilated. and superimposed on the corresponding 
adlw'hUtics. That is: 


Cu Q • 


m -pLi I.] 

P 4 b 4 J ^ 


* CjL A ' - . 
2g Cpm/ii? 

T^,y 


'TIO - Tx - CiS ^ 

2 g Cpm 


Ijio ] 


fhese are the static (true) conditions in the heginning and end of the 
expansion • 

J. Description of the Oraphicnl Calculation M ethod with the 

for the Design of the 022 Turbines j^ l "10 > L . , — I 

“ n tSee Diagram 

The points P, , f,, y., at the heginning of the turhine expansion, and 
■P t T T-lo at thi end of the turbine expansion, were connected by 
tie exp2nBi5fi:pbily trope- This static total drop was arbitrarily divided 
into three equai stage drops and the latter again, according to a 
reaction degree H . rbtor wheel/H . stator wheel « 1, divided into two 
equal part drops for rotor wheel and stator wheel* 

It was tacitly assumed that the 5^ - values, as being dependent 

genorally on the dafleotion angle and in case of "the rotor hlados— in 
a known way, as hy Stadler— in addition on the head slot round flhw 
(aleo the second and third guide vano ring permit a flow around the 
inner guide ring), could he achieved in conformity with, Jhe preawod 
turbine- oifioienoy degree (and were also preserved)* xY^^oatim trams- 
lationj, unable to decipher*/ 

In determining the , blade-exit angles the following system was used for 
all vane rings i XW® Diagram #5.*) 


m 




aasuningi 

Tax ■ 100 

-st . • X 

Polytr*plo expanalon ^ 

aasumad on tha tru* 

(iitatio) polytroplo 




Kg-l- 


appertaining apaad 
from tha diag ram: 

Wm V 6560^ h' 


■in 0^ 


B t cal /l^f 

(This angla haa to ha ddtarminad.) 


But now the performance share for oaoh stage oorreapondlng to the expan- 
sion has to ho traasmittad on the rotor wheel. ,,(8*0 Diagram #4.ff ®ho 
dirootione of the ahsoluto axlt volocltloa from the rotor wheel* wore 
aasumed to ho parallel to the axis. Thorefora, a further oonditional 
equation was 8 
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i V, Mt OOBC/J " ^ - PgTgj 


OOB (jQ 



la this way it would have been possible (as sketched in Bia^am #3 ) 
to interpolate on the pertinent Wn sin^ « a sin of in a procedure 

T pI 

2 

similar to the j -method with various assumed Wp, to the polytrope 
transmitted WD A and from the polytrope read off V » 1 

2g 


25X1 


25X1 


louring the layout calculations every blade length was subdivided 
four times along the blade length for determining the necessary twists 
for the condition: - Constant 

A - donstant 

This and the following circumstance made the calculations nearly un- 
controllable. 

The first test-power plants were far below the rated performance of 

5000PS , with very high specific fuel ooneumpticn. Per this reasoa 
. hew blading design was laid out for better turbine efficiency degreesi 
It was based on the very courageous assumption that the oourss of ths 
preselected polytrepe (very steep and nearly falling in line with the 
adiabatic) would have to follow the atatio change of condition, if the 
bled.' hhgles and nozzle orese aaotions had be'en rated oorrespondingly* 



by this_aethQd the turbines could perform wovai 

than better. 



■■r 


The definition of the flow lese factor .and the definition of the 

nozzle efficiency degree ^ ^ 





^According to this relation both inorsass with Inorsaslng 

flow velocity— until the limitiiig value of critical flow- and approach 
a limiting valus^-jlff^ 1 . (But an impulse or constant pressure 
turbine with does hot exist.) 

It is a well-known fact that lesser loswew appear by curvature flow ^ 
the gas expands at the same time in the flow channel and avoids de- 
tachment of the flow from the channel wall (froii the ou 3 rved wing). 

The above-mentioned definition of the efficiency degree contradicts thli 
simple fact in the beginningf ^ 


25X1 


25X1 ! 


The sketched h-s diagrams (in Diagram #4 which generally can be applied 
to all six turbine blade nozzel channels , are designed for critical 
flow at the temperature Tc with 

SECRET 3,1 !-i ;'l 
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with frieton more accurately f x / - \ ^ 

^kv =l/« 7:i ® 

for each of the three, h-* diagrams eoual , equal ”h** from ' 

also equal supposed (equal x « of oourseo) . 

" n-wl ~11 111 h, 

Iken also ||j— - «« equal oritioal 

pressure ratios a 

But is not a critical pressure ratio. 


Since the gas flows critically also in point T-;.p-| V. 

. %■ ' . P 5 

a 

Then p * / ^m-l should h4^iiae a oritioal pressure ratio. 

p 5 Im+lT 



and through introduotlon of a new polytroploal exponent 


But one oannot imagine one and the same prooess of polytropio expansion 
at the same time with two different polytropio exponents and effioitnoy 
degrees I First with 

h ^ " Z" (ohannelA» 5 ^ *®id seoondlyi with an. arhitratlly oreated 

^00 and m*. 

This .Baljralt: of tht orltiool flow bokarlor aa& tho analjriio of'tli.. 
•ffioioBojr dojpraaa at tbo ourwatloa flow, poiat to tho alatakos whioh. V 
hawo bo.n madOf. but atlll do not touoh tha aaln roaooa* 

Th. oiiantlal point Is a nloundorotaadlne and tbo* wrong uao of th. b'i 
diagrui la goaoralf, whon with it otatlo obangoo of oondltlbno of a 

f aa aro handlod. ITbo baat oontent of otatlo gaoao. lo u biid not b« 
ho, prooofi of troatmont of oondltlon obangoo of otatlo gaooir,l||jio 
h-i dlagrun lo a mlotakoi thoy oan only ba. followod gy moano of a 
p>T» or also a T-o diagram. Kio h-o diagram lo mad# for adlabailo 
oxpaaoloa (and oomprooolon) for ontorlng and loavlng flowing gao. 

(Saab polytropio axpanolon botwoon two Intontlonal prooourao of a 
gao raoo|.to In groator work ao tbo adlabatlo.) Tbo total onorgy 
oontent in flowing gao oonolato of the oub-amounti. 




- V + p.T + 0^-^ 

These amounts oannot be kept separated in the h*«i diagramo 


. With ,a praotioal whioh gives evidence only a 

of the total energy drop + Apv'’4’ 0^^ oan be gained 
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in th« •xpanaion in the turbine blade channel (the data for 
depending on the deviation angle, the channel form and the tin aleS flow 
are widely apread in technical literature 


J the blade channel 

nozzie oroaa Bectlona and therewith the blade anglea were determined 


The Turbine Bearing n 

The turbine bearing reached very high temperaturea during operation, 
y ^ ® Totalling qualitios and lifatiiaa perrormanoa wart unfaTora'bly 

Furthermore, oonaiderable quantitlea of lubricating oil 
Infiltrated from the atoreroom (p, ^ p out aide) into the cooling air 

4 * bearlnga failed during teat opera- 

’ 4 “^ Bearinga ahowed bad oartographioa, ohangea had to be 

SketchH *** 


JS® casa of tSa turbine baaringT 
structional errors and dafioianciaa 
performance j 


con- 


proauoaa tne unsatisfactory bearing 
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First mistaka s Wroag return -furthering thread I 

Improvement 

right hand thread left hand thread 






U b H- 


Direction of Rotation 


Direction ©f 
Rotation 


25X1 


hp Second mistake^; Every rapidly turning bearing has a strong 
pumping effect* | 

I ’^his area 

was open toward the outside only by a slot, through which oil should 
not flow* j^^urthermore , no flow channel for the intended opoling air 
stream exist.ed (except the above-mentioned sealing slot)* ' 

0 * Third mistake t ^he solidity of the shaft was very doubtful 
because the omission of the fillet in the transition from the shaft 
to the flange* 


25X1 


d. Fourth mistake ! According to the above, the lubrication as 
intended by the ohlefs wae very questionable in respeot to improvement 
of the cooling, and therewith improvement of the operational quality 
and packing* 

25X1 


Sketch 1 (of Diagram #7) is significant because of large channels for 
relief of the area back of the rollers and for passage of the ooolinfif 
air (from inside and from outside)* This bearing was Installed In 
the turbines for the state test run * 


It 


Sketch 2 (of Diagram .)^7) is a further improved design [ 

provided a splash ring constructed as a rotor for amply supplying 
cooling air and therewith safe lubrioation supply for the bearing* 
Also the splash ring would Insure that the lubricating oil, which 
was blown off the rollers, was directed into the slot. The mounting 
of the whole roller bearing in a closed oasing ehould exclude d amltfi* 
ing the bearing at th e assem bly of the shaft, 
drawing {Diagram #8)Q 


and thsir relation with the turbine assembly* 


is an additional iketch of the biatlaig's 


aaotker 


11^ _ THE THRUar. NQgZLS 

According to ©rdersptho relative share of thrust on ths effeotlve total 
performanoe of the 022 power plant should be as small as pesslbls* 

That meant the exit velocity o.. of the gas from the thrust hoszls 
should be as low as possible* '^The turbine gases should be reduced 
to the energy level of the outside pressure of a motionless powsr 
plant on ths test, stand* Under consideration of flight condition, 

0 ^^ - 200 m/s was seleotsd* 

Only a short diffuser for the thrust nozzle oould be contemplated 
because of the prescribed measurements of ths inlet cross seotion 
of the thrust nozzls. 


25X1 


25X1 

25X1 
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Howevexi the constriiotion office delivered a contracted nozzle which 
was even more converging than planned* It had not been taken into 
consideration that the smallest flow cross section is still consid- 
erably smaller than the axial free cross section* For this reason 
this thrust nozzle was officially changed (as shown in Sketch 1 of 
Diagram #9) * 

After a short time in operation the inner covering broke at the holes 
for the support arms Xsketoh l). 

Despite removal of the throttle points in the thrust nozzle > the brake 
horsepower from the turbine remained far below the rated values in the 
beginning* 

Pr...«r.. 

“ 3200 

To aohieve the highest possible performance on the shafts the tempera- 
ture T~ was raised but this also made the exit temperature and the 
thrust'^undersirably high. 

As a ooun terms a sure all later test runs for approximately two years 
were performed without thrust hozzles. The gas esoaped from the baok 
of the turbine. 

Dr Cordes thought that a hood screwed to the last turbine wheel and 
rotating with it could hot be realized as a substitute for a nozzle. 
Such a rotating body in the desired proportions could not be built 
. solidly .nough ^ 7^ t 25 Hg nm 




5.3 


5.5 


6 Ivg om- 
5000 PSe 


Shortly before the 022 state test run deadline the thrust nozzle 
(rather the diffuser) was designed (accordin g to Sketch 2 in Diagram 
9)* Here a version of the 012 thrust nozzle j 

was adopted because the originally selected 022 oonetri^btion proved 
not to be breakprocif • 




- a, I. 

■ 

SlOHBf ^ 
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eoHBxrsTiQr CHAimiR 

. . . Th« ' varloua parts of ths oombustion chamber of the Jomo 022 (•# shown 
in Diagram #10) are as follows! 

Fart #1: 12 pisoes» combustion chamber heads parabolic hollow objaot» 

passing into a circular ring sector. Approximately three mm slot 
between the single sectors. The 12 heads were welded to a closed 
ring. 

Part #2: 12 pieces j preheating chamber for cOmbustlon air} welded 

within oombustion chamber head. 

Part #3i 12 pieces} turbulence reset welded within Part #2^ A slide 

fit was prowided for the fuel nozzles. 

Part #4s 12 pleosB} stiffening metal with "heart shaped hole". 

Oumbustion ohambors without this stiffening metal pleoe tested pre- 
Tiously always ripped between the heads. With the stiffening metal 
pieces added, the flow through the air slots was impaired. Addition 
of the heart-shaped holes permitted air masses to flow into the oon- 
bustton chambers. 


25X1 


Part #3t 1 pleoe I oylindrlo outer enTolope 

Part #6i Approximately 140 pieoes} outer ssoondhry air mixers 

Part #7 1 1 Piece} oonio inner envelope 

Part #8i Approximately 140 pieoes} inner seoendary air mixers 

Uattrtal- f®** pw* 5» 7 S wore^^lT ’fit'* * sheet metal thiekneas 

ef 1 mm at first sad later inoreased to l.S mm. 

Part #9> 1 pieoei outer stiffening ring 

Part #10i 1 piece} inner stiffening ring 

Part #lli 12 pieoes} socket piece for glow plugs 


All parts wort carefully welded using the beat equipment. The sheet 
metal thiokness was raised from one mm to 1.$ mm by an anneal ihg 
operation in aluminum powder (filings ) by a diffusion preoesa. In 
this way parts touched by flame could be largely pretoeted. BowevaVr 
is the best heat resiatanoo also raised by this prooodura? 


Nevertheless) dents and breaks which reduoed the life ef the ehambers 
always appeared on the eombustlon chambers. 


According to the opinion of the experts these repeating breaks were 
solely caused by the escillations of the thin sheet metal hedy. 


SECUiT 
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deformation bending moments oonditionad 
by the general layout of the combustion chamber largely contributed to 
the dents and breaks of the metal. The hollow body f which was orig- 
inally supported only in the planes X and Y (see Diagram #11) and 
oaatil.T.r.d betir..n the plan.. T and Z, Tras v.ry soft and subj.ot to 
vibration, during the d.v.lopmant,tho turbnl.no. roa. wa» built in 
for combustion reasons. The bore of this turbulence rose with the 
pin of the fuel nozzle connection formed a third bearing in the 
plane and a ” straightening” of the combustion chamber head in a 

oonoentrio-conio axis. 

If the hollow body were supported only in the planes X and Z| then the 
fproed moments M” were avoided f but the general bending moment be- 

m £rr»mm agiln and th. danger of vibration br.ak. inor.aa... 


A itator ring aft.r tb. oompr.iior rotor wn..* r**!’ 
would b. v.ry d.ilrabl. for two roaiono. On. wao th. ooaold.ratlos 
for a mor. .van flow. ®lia aaooad waa for aupport of tb# b.arlag 
oaatll.Tar.d fron th. firat turhiaa atator ataga. 

But all thaaa ooaaldaratloaa war. abova tha "horlBoa" of tha praaaat 
. apaoialiata. fha firat daalgaa aad ooaatruotloa forna of tha ooa- 
buatioa ohaabor auffarad dua to tha fact that tha taohaloal daalgaara 
had pravioualy wcrkad oa ooaatruotioa of foraara or wara auxiliary 
draftaaaa aaarly thair whola llvaa. 

Tha layout of tha BHW-0a4 aaaular oombuatloa ohaabar oould hava baaa 
a good guida. 

Atinandix to tha ohautar' on ooabuatloa 0ba»b.tEl 


TJ2B 


Lkatoh XBlagraa #11) ahowa tha original oonatruotlaa fora of tha 
annular ouabuation ohaabar oonaiating ofi 


Part #li 1 piaoai: oyllndrlo aatal oaalagi thioknaaa of ■ 1 Ba» / 

with otttar aaeandary air alxara. 

Part #2« 1 piaoai Innar oonlo aatal eaolag» • 1 aa with lunar 

aaoondary air' alxara. |m. 

Part #?i 12 piaeaai parabolio ooabuatlon ohaabar haadi.Maioally 

arrangad and panatratlng aaeh.othar at "A" oonnaotad to #! And 
#2 at "B" and "O" (oouplad). Tha avarlapplng adga ?'A" waa waldad 
and gava a fairly gaod flow prof 11a for tha alxad air flawing 



SBOBBT 
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n»ar tha haade* Th® intaka nozizlaa Into tho heads were sin^ply ‘bant* 
Staggarad-arranged ram tubas guided th® oombustion air into tha 
oombuatlon area ^h® whole hollow body was supported by "X*” 

at tha outlet of the ohamber in the turbin® stator first stage and 
by the screw of the glow plug at ^*1”. The bores ”2” were later 
installed for improvement of the combustion* ^his originalcon- 
struotion was in no way satisfactory* The combustion effioiency 
was very bad* After a short test run only an mnrecbgniiably dehted 
and torn metal body was l«ft. 

But the contours given in this thoughtless unprofessional design 
were also later binding for the new oonstruption to achieve better 
• combustion and longer life* Better combustion was achieved through 
the addition of an expansion nos25le in the combustion chamber 
head (creation of a pre-heating chamber for the combustion air) 
and by superimposing of a turbulence throttle both taken from an 
excellent description of single combustion chambers in British- 
American power plants with 99*7^ combustion efficiency. 


Because of th® conically arranged nozaXes - their pins should sup- 
port the combustion chambex" on the head® - the combustion chambers 
were still always dented and torn despite all sorts of stiffeninget 





JB 

thjft Qanflldttraticns 



which IH all probability 


do not check with the aotuax measures -caKeh. 


Aa a aampl* fox aa «x*iaplaxy, aolid oonatruotion . 

support of th* oomhuation ohamhor, drawings and parts of th* BJlw-OiJ4 
pow*r plant w*r« availabX*. Aoooi ;dlng. to this mod*! th * 022 oomhustion 
ohaaib*r should hav* h«aii laid out [ (shown in Diagram 

#W)* 

Part At 6 pi*o«»i supporting profil* arms h*tw*«n •wory ssooad oomhus- 
tion ohamber head* 

Part Bji 1 piece? inner support cone, welded at with ”A**. > 

Part 1 piece rotating nose rlug» welded on support arms ^^A”? 
between the oombustion chamber heads added to the (rotating) profile 

ring 

Part P« 6 pieoesi oombuffition chambei' heads mounted into the 

profile ring end of the heads welded into two ponoentrio 

oiroular strips and 

On these circular strips (^0” or ”H”) are* 

Part I» 1 piece; outer casing with outer secondary air mixers* 

Part It X pieoo? inner casing with Inner secondary air mixerii 

Part Ls 12 pleoea; intake nos ales » welded to the nose ring and shapeSi 

The sketoh showii for the sake of completenessi the injeotor aesenbly 
with the indeotloa nossles and the so-oalled disks for mixing in the 
BIW ooastruotiom« 

The whole ooastruotion is overloaded and heavy and cannot be roopmmeadtd 
btoauso tho radially located eldo walls of the ring isotoro* warptd 


smmT 
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#nd» of tho parAbollo oombuitlon ohambor hoada aro parallol to tho 
■upport profiloa 


fbo folXoirln^ oonstruotion form oan bo rogardod aa tho boat aolutioa* 


Euol injoction nozalos arrangod with aupport pins paraXlol to tho powor 
pXant axia» Thl a domanda a aXightXy ohangod oonatruotlon of tho ^ 
turblno oaaing» | 


g . l AXTAL aOMPRESSOR 

Tho foXXowlBg parta aro idontifiod iij ^ahotch of tho axiaX oomproaaor 
(aoo Diagram 1^)5 


Part Xai X plooo^ oomoroeaor Qaaii»f : 

Dividod im horizozitaX axla (paraXXoX to axia) oonalating ofi 
Part It X plooo; outor oaaing motaXi X«5 mm thick 
Part 2s 4 pioooa; XongitudinaX fXanga 

Part 3* 2 piooosj fXango 

Part 4« 13 piooos; -ring 

Part 5* 13 piooosj otator ring 

Part 2a s X3 plooos; atator ring* oomnloto^ cenaiatlng of s 
Part 7* 1 pioooi outor atator ring ) 

Part 8s X pioco; innor atator ring [ StooX woXdod gaa woXdiag 

Part 9* atator bXadpa i 

Part 3as X piooo; comproaaor rotor, oomploto, oonaiating ofs 

Part XOs X4 pioooa; whooX diak, now conatruotion form without hoXXow 
shaft and fXango (aoo ]Xlagram#x). 

Part Xls various; Xight motal bXadoa,.. with dovotaiX foot atrip. 

MatoriaXs alXoy, hammorod in dio, aftorward worked ovor 
and rooontXy aXao finiahod in dio (proasuro dio oaating?). 

SjngXo whooX disk, atatioally balanood s 

Part X2s X3 pioqoa; pXug adaptor (struoturaX oXamont of tho hoXXow 
shaft with fXangoa), onXy in now conatruotion form of 
rotor (aoo Diagram # l). 

1 piooo; front flango shaft 

1 place; roar flango shaft 

1 piooo; labyrinth split gaskot - X.5 kg/aoo) 

Complete oomnroaaor rotor atatioaXly and dynamically baXancod 


Part 14 s 
Part 15: 
Part X6: 


^ CPimTERf^ROT ATIRa.>PROP SLL^^ MAIR GEARING 
X. Construe tod gears: 

A sketch diagram #1.^ shows oaaontiaXXy the construction of the 
propoXXor reduction gear, scaled H • Xs5 in full power flying operation 
With 
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»» t 6000 nii:a ^ and « 5OOO 

front prop n^ « + 1000 min ^ and ^ 25OO PS^ 

roar prop - 1000 min ^ and Nj *»“ 25OO PS^ 

The drive-atin gear I is driven with n, from the front end of the oom^ 

pressor shaft yver drive shaft 1* ^he planetary gear II> rotating with 
Na «« 5660 min*^ i drive® 

a* the web 6 through its axis 5 sind the shaft 2 with n^ • + 1000 
min f and 

b# the hollow shaft 3 by meshing with the inner toothed oehtral 
gear #IIX* 

Parts 7 and 8 on the secondary drive shafts carry the heavy control- X 
lable-pitoh propeller hub bodies, ^he propeller control gears (geared 
oil motors with planetary gears) (see Diagram #15,) are mounted within 
the hub * 

A geared oil pump regulated by the speed governor supplies the Servo-^ 
motors in the propeller control gears V through a piping system 
inside the hollow shafts. This way the number of revolutions of the 
oounter*?*otating propellers is regulated to Ug “^ + 1000 and 
n »» 1000 min , 

3 

By the selection of the gear ratio^ appropriate deviating numbers of 
revolutions ares 

front prone lie r t « + 1000 and n^' « 900 min 
rear propellers n^ •* 860; n^' « II40 min""^ 
b* rear propeller » »?'1100; nj^^"» 900 min*^ 

3C 3CX <ip T 

front propeller; nj « 9^28; n ^ " IO72 min 

If the feathering is applied completely to the front propeller, • 0# 

*.1 • 

the rear propeller with ^ 6OOO min , would build up to ■ 2400 
min If the feathering ie applied completely to the rear propeller 

ttj ■ 0 then at n^^ « 6000 min”^, the front propeller would build to 

n, - 1720 min'"^. Shie take, plaoo providing the performance equilib- 
rium between turbine and propeller perfromanoe .permita the number of 
revolutione. 

The fluotuationo from a synchronized run which were frequently obo.rv.d 
in test opera tions on the test stand were considered ae a seriouo 
malfunction. 1 


A turning moment EL^ - 596 mkg was transmitted to the power plant 
from the gear box “which oould bo used to, measure the performance . 

The operation of the gearing was safe as far as solidity and life were 
concerned. Additional oil cooling provided by bores "0" was required 
at the central sUn gear because of friotional heating. 

2.. Designs i 

ths dsslgn of a gear for tha 
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,SEGHET 

012 prop«ll«r powfr plant. (%• construction of such a gearing is 25X1 
shown in Diagram #16.) 

Ths transmissions 



n. /n- « +6000 •»+6il and 

^ . +1000 


■ n./n- - +6000 6il 

^ ^ ^ ^ -1000 


25X1 


and ths performance distribution are here compulsory. Everything 
else ooncerning suoh a gearing is mentioned in Diagram #1 6. 


DIAGBAH (1) 
DIAGRAM (2) 
DIAGRAM (3) 
DIAGRAM (4) 
DIAGRAM (5) 


DIAGRAM (6) 

DIAGRAM (7) 
DIAGRAM (e) 

DIAGRAM (9) 
DIAGRAM (10) 
DIAGRAM (11) 

DIAGRAM (12) 

DIAGRAM (13) 
DIAGRAM (14) 
DIAGRAM (13) 
DIAGRAM (16) 


Turboprop Power Plant 
H - S Diagrams 

Determination of Blade Exit Angles 
H - S Diagrams for 5 Turbine Stages 
Sheet #1 - Turbine Plow (Channel 

Sheet #2 - Turbine Plow Channel showing Blade Positions 
along the Mean flow 

Turbine Rearing Installations as Designed by Turbine 
Department 

New Designs for Turbine Bearing Installations 
Turbine Arrangement (Bearings and their relation to 
Turbine Assy) 

Jumo 022 Thrust Nozzle 
Annular Combustion Chamber 

Combustion Chamber and Turbine Casing Development 
(First form) 

Combustion Chamber and Turbine Casing Development 
(Not Gonstruotsd) 

Axial Compressor Design 

Counter Rotating Propeller Main Gear (Jumo 022) 
Propeller Control Gears 
Propeller Gearing for Jumo 012 
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EKpan^lon Poll) tropics 



^DetermiineA bi) ^tainift-rd calculakioit) 
: procedures witK the o*£&Bt€d" 
^aifia -for everi) single swije 


\ r-Tolft,! Energy Converting B<ila.nce. -r.: 

< /:: Tj- f' 'r- ' 

\\\ / ^ 

'XC\ / /Carve of the Static Course of the 
\ Y / Pressure bu Orlo. It io*.s ft«uirif»«L. 
^/A / that the “true* qas conditions would- 

, f\/ ftsUoiO this Poly trope ; accordingk 

t ^ / 0 the single no^yes were weasarod. 


7 

vK ^y1 


\ I^^Diaftram of the Diffuser 
\ "thrust tJoi^^te. 

'\ I / for enlargement of +Ke 
\ I Turbine drop And decrease of 
' / _ ihe tit.it losses* >iet 
*/ P 1° ;:accornplishe<L ih the 
y developmcvit bg 1^50 


-Medium efficiency degree, after the 
:definltien of 'Dri Cordis 

>9. fi .± A 
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